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Individual viral loads and CD4+ T cell profiles of VNPs. Viremia is shown in red, and CD4+ T cell count is shown in blue.
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Evolution of T cell count in individuals with a profile of rapid progres-
sion. The first CD4+ T cell count determination (black symbols) and 
the last CD4+ T cell count determination (red symbols) (connected by 
dashed lines) in individuals, defined by the progression to fewer than 
350 CD4+ T cells (denoted by the gray area) in fewer than 3 years 
after seroconversion. Only values beyond the 3-month window after 
seroconversion are considered.
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Analysis of differential expression of ISGs. Con-
sistent with the primate natural infection model, 
a representative set of ISGs (n = 29) had lower 
expression levels in CD8+ T cells from VNPs than 
in those from RPs. The box-and-whisker plot indi-
cates that the differences are more pronounced 
for the comparisons of ECs and RPs. The hori-
zontal bars indicate the median values, the boxes 
indicate the 25th to 75th percentiles, and whiskers 
indicate extremes. Each dot represents the differ-
ence in expression value for a given gene across 
groups. The profiles of the inhibitor of interferon 
response, SOCS1, and of ADAR are highlighted 
(blue and red, respectively).
Table 1
Analysis of gene sets of the primate model
	 VNP	vs.	RP	CD4		 VNP	vs.	RP	CD8	
	 pre-ranked	data	set	 pre-ranked	data	set
Gene	set	 ES	 P	value	 ES	 P	value
ISGs (RM) –0.70 0.156 –0.85 0.089
IA (RM) –0.69 0.141 –0.83 0.075
SM > RM chronic phase 0.98 0.010 –0.30 0.786
Random 0.28 0.910 –0.44 0.667
Enrichment of genes upregulated in sooty mangabeys (SMs) or rhesus macaques 
(RMs) after SIV infection was analyzed by GSEA in expression data sets derived from 
contrasting human HIV-infected RPs with VNPs. Positive enrichment scores (ES) 
indicate enrichment in the VNP phenotype, and negative scores indicate enrichment 
in the RP phenotype. “SM > RM” denotes genes that were upregulated in sooty mang-
abeys to a higher degree than in rhesus macaques. IA, immune activation genes.
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Analysis of the candidate VNP signature in an independent CD4+ T cell expression data set. The signature associated with the VNP profile 
upon transcriptome analysis in humans and nonhumans was tested in an independent validation set of 153 individuals, contributing CD4+ T cell 
expression data across all levels of viral set point after seroconversion. Correlations with individual gene expression levels and viral set point 
after seroconversion are shown in the 6 top panels. Correlations with disease progression, as indicated by time to CD4+ T cell count depletion 
to fewer than 350 cells/μl, are shown in the 6 bottom panels. Multiple probes for 1 gene are shown in different colors: orange/red is used for 
genes differentially upregulated in RPs, and blue/light blue is used for genes differentially upregulated in the VNPs. Where there are 2 P values, 
the first value represents the red/blue lines, and the second value represents the orange/light blue lines. Each dot represents an individual. The 
regression lines from the linear models are shown.
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Analysis of sCD14 plasma levels. (A) sCD14 levels were measured during the 3-year period after seroconversion and/or transcriptome analysis 
in RPs (n = 24) and VNPs (n = 4). Chronic progressors (CP; n = 39) and healthy donors (HD; n = 38) contributed reference data. The gray line 
represents the median values. (B) RP sCD14 levels were higher at lower CD4+ T cell counts. The gray line represents the LOWESS curve fitted 
to the sample population. Each dot represents an individual
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Ethics statement. All participating  centers provided  local  institutional 
review board approval for genetic analysis, and each participant provided 
informed consent for genetic testing. The Institutional Review Boards are 
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Immunogenetic and genome-wide association analyses. High-resolution geno-
typing of HLA-A, HLA-B, HLA-Cw, and DRB1 alleles was performed by 


































































Pathway and network analyses. STRING (http://string.embl.de/) was 
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GSEA are detailed in the relevant section (see GSEA and gene set selection). 
Multiple regression analyses and graphical representations were performed 
by using the statistics package R (www.r-project.org).
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